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(54) NONAQUEOUS SECONDARY BATTERY 

CARBON ELECTRODE, ITS MANUFACTURE 
AND NONAQUEOUS SECONDARY BATTERY 
USING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
secondary battery carbon electrode which has high 
capacity, a long life, and high safety by sintering graphite 
particles and carbon material having lower crystalline 
performance than the same on a metal collector having a 
catalytic action against carbon graphitization. 

SOLUTION: On or under the intervention of a metal 
collector 15 having a catalytic action against carbon 
graphitization (for instance, foam nickel), graphite 
particles 16 (for instance, natural graphite and the like) 
and carbon material 17 having lower crystalline 
performance than the same (this precursor is tar or the 
like) are sintered to manufacture a carbon electrode for a 
nonaqueous secondary battery. The metal collector 15 is 
a three dimensional structure body, whose porocity is 60 
to 95%, and is made of matrix-like metal wires of 20 to 200 
jam in thickness. In the particles 16, the average face 
spacing (d 0Q2 ) of a (002) face by means of an X-ray wide 

angle diffraction method is set to 0.335 to 0.340nm, the 
crystal element thickness (Lc) in a (002) face direction is 
set to 10nm or more, and the crystal element thickness 
(La) in a (110) face direction is set to 10nm or more. 
Thereby, the useful carbon electrode is obtained as the 
negative electrode of the nonaqueous secondary battery. 
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ott» wwBwsnt u 15 ccter 5^mMb£ttdft 

1 : 1 m-£>mm^ 1 m o l dnr , »iB;Sfi3l§»y^$'A* 
HLfcWtftffllft. 3 0mAg- 

(0-^-Y^^#'ttt>Jtt8E»yt«)^ia3^bTV^ 0 :© 
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[0061] 1 1 

mmftf8<Dhz>&mMn&k tx, ^?l$9 6%, 93 

%, 7 0%. 6 0%Rl£5 5% (**l«tAJR«±£¥ 
*& 5 0 /z m) <7>fc<D&/BV^c^te^ffi#>J 10t H«tf> 

[0 0 6 2] 1 2 

5jznu 3 0j*nu 100/* nu 18 0^mM2 20 
//m <**l-CTl£?L*8 5%) <Di><Di:m^itEkfit>Ytm 

*«1 0 iRIWatSttttJlSlfc. 

5 \Ctf1t 0 &JR»<D;*:S¥*&1 5/zm<£>^ig® 

rt*stt4^ofc 0 JlIESIISMi 1X151 2 3&*b*US 
(cte, ^7L*^6 0 — 9 5%Xt^/XttAJ*JI6^*SdS 
V^3**Sr*U ^ft** (3 0 0mAh/cm 3 ^J:) 
[0 0 6 3] SIJfe#!l 1 3 

;vm3mm&. nwt^x «§i l^m, d^teo. 3 

3 7 n m N Lci^2 7nm, Lafil7nm, ifc^ffi^S 
8mVg) $:**U: 0 ^rttSrffitti-S £ <fc <£ <9 H 

^W»#«r£SS*fc. SUfcWIl 0 fclRIWcib 

m^^aw **t**«i"*«**ms:-&tr) r* 1 1 

5. 3mg-Cfc<9, 1 2. 6^m-Cfco^: 0 * 

[0064] ^<o'&, tmmi oin«fl)*fticT#b 

nfc«*««SrffMBbfc. *S*«rB3fc«r. 
*ft^»«"C#5ri:dSWS. ft*$. £ftffll 1 0 <Z>£i* 

[0 0 6 5] 1 4 

-^«jtciE®te. jess*?*. mtt&xmmn&m& 



(10) »Hi¥9-l 7 4 18 

18 

**»»ft Xte^Jl^*x AJHfr-^ftiffl) 

10 [00 6 6] *HJIfiffil"Cfi:jEffiSfl6Wi: IWLiCo 

o 2 1 o oiiasi^tT, mnmt vx<or±^i^> 

79i/?t:10 SS8BAtmt«ffl irtt^Uf h77 
/t^u^tx^^ 1 OfiS«»-frU C*l£t 1 5 4> 

1&£>J¥^teO. 8mmX^ofc 0 >f ^iHSSIfWlte. ^ 

MllUmo 1 dnT 3 £>L i P F fi Sr*«¥bfctoSr 

[0 0 6 7] ±s<U—# — \Z.}&tfy7T2}*Uls<D^Wffi 

0. 5mm) . i6^^^3^ylfi (2 0mm 
<K J5^2 0mm) SrfftRbfco ^JMtKSfcl** 1mA 

^^®a£-cfrv\ %mn<DW$mmxz2 . 7-4. iv 
[0068] sat« 1 5 

SSISffil 9 £ ra«<Z>»ftnc X <9 # &*LfcjR*««l«: 15m 
30 m$|CfT*>ffiV\fcfc<£> (ff*0. 5 mm) Srftffifc/BV^ 

^^ttSrW^fco ^m^rEI7^i- 0 
[0 0 6 9] 1 6 

^«S0y 2 W«o»f^lc J: 5 #b*Lfc«#««Sr 7X4 

mm 2 (D^ZiCtyVti^Mmb U^o ^<Oi:#(OA® 
^iS^-fi: 3 5 0 ^m, ;L£>£# ^^^ttffico^^g^f* 
tel. 0 2g/cm 3 tfcofc 0 

[o o 7 o] &v^:E®e^K£ LtftnyfjA, m 

40 />M^ TV^^JB^OJt-ei : 0. 95:0. 0 

s^ftSi^^-ttt^ixWibfco ^ti&%$¥xm&i^ 
^t9 0 0 ( Ct t 2 0«*U ^:<D^?L^-C 

Stes L i C oo. K S bo.o502^m^:5: ; tbTV^fc 0 

mi 4 fcmflloiftfp^J; OjESSri^Kbfco 

[0 0 7 1] -t^J; 5^bT#fettfciESSr7 X 4 mm 
2 OA#^^«Jt)^U ftffiOi^flfliciBafibfco ^ti^r 

50 *^J;i!)itPU H8Jc*-r»a!«»*f^jHbfco 
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-.12 l*IE^*m«. 1 3 teMmMWfc. 1 4 5 

[0 0 7 2] ifc&0tJ5 
JtttEftl 1 t ra«©»fPH:rf^« bTt^^m® 4r 1 5 mm 

* ©*# £ fcfrfc** , njfctaj ui ra«©*fefc-c => 
jttfcfti 2 i mm<z>&mzxftwi ^t^mmm* i 5 mm 

WSSrSS^fc. «e*SrB17»^-ro 
[0 0 73] ^J60>J 1 7 

3&6fi0« 1 0 ©^SSSffiSrftffli- 5 £ t SlfiUi. 9mm 1 
•To 

9mm 1 8 

Hffittl 1 3 ©«*m«*«ffli-6 £ 2: &*tt* 2U£#I 1 
4 «I©*S(!iTn-f yStiiSrlMLt, #bttfc 

1% 

1 9 

*J£09 i 0ft#lttt*ttft-*-S r. i W^tt, *JS0!l 1 4 

ffi^ll 1 8 © J; 5 fcH^flBSffrfcMtttt^Srjfe* • ffiiE 
[0 0 7 4] 

©-e. y ^^©apa - ism&i&z. s^-tv^: 5 



(11) #B8¥9 - 1 7 4 1 8 
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[0 0 7 5] JMBUHF-**, X*iU!:aiEl$riScK:.fc5 

(0 0 2) ffi©sp*&ffiraRS (doo) #0. 335- 
0. 340nm > (0 0 2 ) E^(n]©*gfB^^ (L 
c) #1 OnmEJLb, (110) ffifrftWJ&ifi^ff^ 
(La) iUOnmEil-CfeSrtta!), i«9S5SS 

io it), {Sia-esKtf&a-ctr 5 ©-?. fsa^uau: £ si^s© 

[0 0 7 6] JEKi, «*©**Wfcfc#LT«*ltftUa** 

®ffi^©ffi^g©«SSr±J-f5r i£ 

25, 6 0 ~ 9 5 %<DQK&RXf/X.te 20~200<im 
20 ©^^©-^ h y y^^^JSi^T?ffifig$^TV^r t(i 

^«^*^-&*tt5}S%S©^«^^P 
^■r-t^-C#So *%§g©^zK*-J^m?t&tt. 4>*< 

[0 0 7 7] ^ej©^*^-»ciB?&ffl^*A«i©K^ 
30 i^*«5|sf©Buigfr4-m^-b. *v»-e-t©SS#«Sr«* 

x. m®m?ti%mttnb*&m-rz > z.b$:¥fmb-r 
x&mMmmzi%mttw<Dmm&z-$m£it. 

40 [0 0 7 8] fi£oT, tft3K«Wfle<r7FStt#Hft4'-Cin 

^*tt5^»©«*^±if5r t*s-e#. <tt)^ 

SriS-14<t<Si)t-e#S©-t i , ^«®ra©tf?>o#^ 

50 immvmmtmm 



(12) 



%?ffl¥9- 17 4 18 
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mi] mmmi. 2, 8. 9, jtewji* 

[El 2] **«2«>WiB1It«©fllJft«r*-rHT?*>S 0 
[H3]H«ffl|l N 10, 1 3 (DIM ^^«H4**^BI 

[0 5] Ultfll 2©A«*«flc«>4fe«i»«>*S©5p*& 

[0 6] >S!«ffe<0«»rffiH"e*>5 o 
[H71 HJfcWl 4 — 1 6. Jt«Wl5. 6<£>1M^M# 

[0 8] *^^OSS-&mo«EI"Cfc^o 

[09] mmmi 7-1 9co^^/n^4Sr*i-ia"c*> 

[«Ft©R!l] 
1 ftttMK 
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IE® 

ttP/^^f-V 



* 2 
3 
4 
5 
6 
7 

s 

9 A@ 
1 0 jEfli 

10 11 -tr^w-^ — 

1 2 jEttftlHK 

1 3 

14 9 ^ h^^^ 

1 5 ^fS^^A- 

1 6 mmu* 

1 7 m*m*&<Dfc**m 



[0i] 



[0 2] 
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^ 300 if 
\ 250 
1 200 
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150 
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i i i ! < t t 1 1 



K * x X x 



x X x X 



200 400 

[0 3] 




♦ JU*«1 
»XlHff2 

Xtttt«2 
xft&0(8 

• JUfc099 



MMfO 

*tt«1 

MM 3 



100 200 



300 




1 SSBifi-?**' 
1 6Bfett* 



I 7 &t>&AttOtt*tm 



100 



[06] 

/, <: — 



1 ASftVtS 



^^^^^^ 




1 — 

8 fiittee 5 



(13) 



«MJI¥9-1 7 4 18 



[H5] 



[12 7] 




200 



1O0 200 



[08] 



300 




100 200 300 400 500 

| ** *** i *m*mm 1 5* tbm® * **m i_3 

[H91 



I 0 IE ft 



2 Eft* 




1 3H«ft«£ 
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(si) int. ci. 6 mm* ^rttsit f i &ffim7jkffim 

H 0 1 M 10/40 H01M 10/40 Z 

(72)*«* {E (72)*W* «tt 



